LINEAR ALGEBRA PROJECT

Part 4: Projections and Orthogonal Bases
Instructions: This project asks that you add to your previously constructed 3D models.
1. On Model 1 (row space and kernel):

a. Choose a vector 
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 that does not lie in either the row space or the image.
i. Hint: A careful choice of 
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 can make the subsequent projections easy to find/graph.
b. Find the projection of this vector onto the basis vectors for the row space and find the projection of this vector onto the basis vector for ker(A).  

c. Add the vector and its projections to Model 1.  

i. Label all four vectors!

2. On Model 2 (image and kernel of the transpose):

a. Create an orthonormal basis for your image of A.  

b. Add these two vectors to Model 2.

i. Check your work making sure to label all vectors!

3. On Model 2 (image and kernel of the transpose):

a. Using the same basis you used last time for the row space of A create a vector, 
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, such that 
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 is the linear combination of the basis vectors: 
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.  Let 
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 be such that 
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i. Find 
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ii. Write 
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 as a linear combination of 
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iii. Put all three vectors from part (ii.) on the model of your image.  If they don’t fit on your model, scale them down and label them accordingly.  

1. In any case, label the vectors.
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